Control and manipulation of synthesis parameters of thin film coatings is of critical concern in determination of material properties and performance. Structural and morphological properties of rf-sputtered WC-Co thin films deposited under varying deposition parameters namely, substrate temperature and rf power are presented in this data article. The surface morphology, crystallite size and nature were acquired using x-ray photoelectron spectroscopy (XPS) and Grazing Incidence X-ray absorption spectroscopy (GI-XAS). Furthermore, Synchrotron findings are correlated with complimentary data acquired from Scanning electron microscopy (SEM), Raman spectroscopy and surface profilometry to predict and point out optimum synthesis parameters for best properties of the film.
Data
Mild steel substrates were coated with WC-Co powder using RF magnetron sputtering using the parameters given in Table 1 Commercial argon (Ar) of 99.9% purity was used as the sputtering gas and kept constant at a gas flow rate of 11 sccm throughout the process. The distance between the target and the substrate was kept at 13cm.
Experimental design, materials, and methods

Sample preparation
Samples were magnetron sputtered thin films of WC-Co on 3mm thickness low carbon steel (mild steel) substrate. Eight samples were produced, four for temperature variation (44 C, 70 C, 90 C and 110 C) and four for rf power variation (150W, 200W, 250W and 300W). Samples were then cut to 10 mm Â 5 mm, these dimensions are usually the best for a large variety of equipment holders. Prior to each test the samples were cleaned ultrasonically in ethanol for 10minutes. 5 minutes sputter etching of the samples was performed by argon ions at base pressure of 2.1E-6 Torr and 1KeV power see Tables 2 and 3. XPS measurements were conducted using photon energy of 650eV throughout the whole experiments. The gold (Au) spectra was determined before canning each sample in order to acquire the reference point and equipment standard for energy shifting during analysis. Sample spectra were analyzed using excel with the macro code developed for XPS specially in the SLRI facility. Core scans of W and C were determined in order to comprehend phase and structural changes within the film.
The x-ray absorption of the film was conducted using beamline 1.1XAS of the SLRI employing glazing incidence mode at an angle of 0.4 due to the small thickness of the film. One sample at a time was loaded and fixed to the goniometer to allow for precision alignment of the sample, source and detector. The detector was positioned 90 to the sample such that it does not take readings from the radiating source but rather detect the scattered irradiated electrons from the sample. It was ensured that the sample was perfectly smooth and level in order to acquire accurate readings since the gracing Specifications Value of the data The data provides insight on the use of light source methods using incidence at small angles as an alternative for characterization of thin films.
The structural and morphological changes observed for varying deposition parameters may assist in the modelling and parameter selection of rf sputtering of thin films for a wide range of applications. Synchrotron data can be compared to classical method data provided to further evaluate and validate the crystalline nature of the film. incidence technique is very sensitive to surface profiles [1] . The W foil was used as a standard material for the test. The obtained spectra were analyzed using the Athena software, see Figs 1e4. The film microstructure, surface topography and phase identification were validate using SEM (see Figs 6 and 7), profilometry and Raman spectroscopy (see Fig 5) respectively. Surface roughness properties of the thin film are presented in Table 4 . Detailed complimentary procedures and analysis are explained elsewhere [2e5].
